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Application/Control Number: 09/977,065 
Art Unit: 2882 

DETAILED ACTION 

1 . The declaration filed on 12/1 5/03 under 37 CFR 1 . 13 1 is sufficient to overcome 
the Klekamp reference. 

Claim Rejections - 35 (JSC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-4, 6-7, 9-11, 13-17, 19-20, 22-24, 26-30, 32-33, 35-37, 39 and 44-45 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Bhagavatula (US 5,125,946). 

4. Regarding Claims 1, 14 and 27, Figure 7 of Bhagavatula ( £ 946) teaches a planar 
lightwave circuit, and therefor methods for forming and balancing stress in same, 
comprising at least one optical waveguide core (5); at least one feature (6, 4) proximate 
the core having at least one stress- engineered property to balance stress and therefore 
minimize birefringence affecting the core; and a protective passivation layer (9) formed 
over the core and the feature, the passivation layer formed to be substantially non- 
interfering with the balanced stress affecting the core provided by the feature. This is 
implied since materials for the device are selected so as to match thermal and mechanical 
properties amongst the materials (Column 3, lines 29-31 and 52-53), which is interpreted 
to mean that stress is balanced in the device based upon that selection. Also, minimized 
birefringence is implied, since birefringence is absent until it is forcibly presented in the 
device by alternative manipulations (Column 7, lines 62-64). 
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5. Regarding Claims 2, 15 and 28, '946 teaches a planar lightwave circuit and 
methods wherein the at least one feature comprises an overcladding layer (6) formed over 
the core (5), and doped to balance stress affecting the core (Column 3, lines 29-3 1 and 
52-53). 

6. Regarding Claims 3, 16 and 29, c 946 teaches a planar lightwave circuit and 
methods further comprising: a substrate (1); and an undercladding (4) formed over the 
substrate and under the core (5); wherein the overcladding is doped (Column 3, lines 24- 
58) to have a coefficient of thermal expansion approximately matched to that of the 
substrate to thereby symmetrically distribute stress in the undercladding between the 
overcladding and the substrate, and therefore away from the core (Column 3, lines 29-3 1 
and 52-53). 

7. Regarding Claims 4, 17 and 30, £ 946 teaches a planar lightwave circuit and 
methods wherein the protective passivation layer (9) is formed to have a coefficient of 
thermal expansion approximately matched to that of the overcladding such that it is 
substantially non-interfering with the balanced stress affecting the core provided by the 
overcladding (Column 3, lines 29-31 and 52-53). This is implied since Boron (Column 6, 
lines 51-66) is a known ingredient in passivation materials and passivation materials are 
defined to be passive and non-interfering. 

8. Regarding Claims 6, 9, 13, 19, 22, 26, 32, 35 and 39, £ 946 teaches a planar 
lightwave circuit and methods wherein the at least one feature comprises portions of the 
undercladding (4), respectively adjacent to each lower edge of the core (5), terminating at 
a point lower than the core, to further effect a removal of stress away from the core. This 
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is implied since material selections are made in order to minimize stress in the device 
(Column 3, lines 29-31 and 52-53). 

9. Regarding Claims 7, 1 1, 20, 24, 33, and 37, '946 teaches a planar lightwave 
circuit and methods wherein the at least one feature comprises a stress release groove 
formed through the overcladding (6) between two cores (5) of the at least one core, the 
stress release groove releasing and therefore balancing stress affecting the two cores. This 
is implied since material selections are made in order to minimize stress in the device 
(Column 3, lines 29-31 and 52-53) and also since the use of grooves for the purpose of 
relieving stress between cores is a known reason to use grooves in the art (Column 4, 
lines 58-61). 

10. Regarding Claims 10, 23 and 36, '946 teaches a planar lightwave circuit and 
methods wherein the lower point corresponds with the bottom of the stress release groove 
to thereby provide an identifiable etch transition point for the stress release groove. This 
is understood since etching occurs to the bottom of the groove (Column 4, lines 40-43). 

1 1 . Regarding Claims 44-45, Figures 5, 6 and 7 of '946 teaches a method for forming 
a planar lightwave circuit, comprising: providing a substrate (1) and a waveguide 
undercladding (4) formed thereover; forming a waveguide core material layer (5) over the 
undercladding; etching portions of the waveguide core material away to form at least two 
waveguide cores, said etching proceeding into the undercladding between the two cores, 
to a point lower than the lower surfaces of the cores; filling the etched portions with a 
waveguide overcladding (9); wherein the lower point of the undercladding between the 
cores relieves stress and resulting birefringence from the cores; and wherein the distance 
between the point and the lower surfaces of the cores is proportional to the amount of 
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stress relieved from the cores. The feature that a distance between the point and the lower 
surfaces of the cores is proportional to the amount of stress relieved from the cores is 
implied, given the statements that stress is balanced in the system by both grooves 
(Column 4, lines 58-61)and material selections (Column 3, lines 29-31 and 52-53). 

Claim Rejections - 35 USC §103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 5, 18 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bhagavatula in view of Kawachi (US 4,900, 112). 

14. Regarding Claims 5, 18 and 31, Bhagavatula teaches flexibility in doping 
materials to effectuate balanced stress and proper optical waveguiding in a lightwave 
circuit (Column 3, line 24- Column 4, line 4 and Column 6, line 51-66). Bhagavatula 
states that other dopant levels are required for other ways of operating the waveguide 
device (Column 6, lines 51-66). 

15. Bhagavatula fails to teach a planar lightwave circuit, or methods for forming and 
balancing stress in same, wherein the passivation layer comprises silicon nitride. 

16. Kawachi teaches that silicon nitride is a known expedient for passivation 
techniques in order to provide high reliability and protection to an optical device so that it 
is not modified by moisture in the air (Column 16, lines 14-25). 

17. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use silicon nitride for a passivation material in the device 
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and methods of Bhagavatula as taught by Kawachi, since Bhagavatula offers flexibility in 
material selection and Kawachi teaches that silicon nitride is a known expedient for 
passivation techniques in order to provide high reliability and protection to an optical 
device so that it is not modified by moisture in the air (Kawachi, Column 16, lines 14- 
25). 

Allowable Subject Matter 

18. The indicated allowability of claims 5, 7, 9-11, 18, 20, 22-24, 31, 33 and 35-37 is 
withdrawn in view of the newly discovered reference(s) to Bhagavatula and Kawachi. 
Rejections based on the newly cited reference(s) are shown above. 

19. Claim 41 is allowed. 

20. Claims 8, 12, 21, 25, 34 and 38 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

2 1 . The following is a statement of reasons for the indication of allowable subject 
matter: Claims 8, 12, 21, 25, 34 and 38 contain allowable subject matter for at least the 
reason that the prior art of record fails to teach or reasonably suggest a planar lightwave 
circuit or methods for forming or balancing stress in same wherein a second overcladding 
is formed along walls and a floor of the stress release groove to partially but not 
completely fill the groove to preserve its stress releasing property, but sufficient to 
support a generally planar portion of the passivation layer over the groove. Claim 41 
contains allowable subject matter for at least the reason that the prior art of record fails to 
teach or reasonably suggest a method for forming a stress release groove in a planar 
lightwave circuit comprising the filling of an etched portion as combined with the 
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subsequent etching step as claimed. Bhagavatula teaches a groove between cladding and 
core elements in Figure 6, but fails to teach an additional cladding formed around the 
cladding and core elements such that the groove is maintained. Rather, after the 
processing steps, the device of Figure 6 is filled in with a passivation material (9) as 
shown in Figure 7. Likewise, while Kawachi teaches that grooves are used to relieve 
stress between cores in planar optical devices (Column 12, lines 6-16), Kawachi likewise 
fails to teach a planar portion of a passivation layer supported as claimed in the instant 
application. 

Conclusion 

22. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Patent to Caneau (US 5,732,179) is of interest for teaching stress 
balancing layers (14) with a passivating cap layer (66) in Figure 9. Patent to Valette (US 
4,929,302) is of interest for teaching a substrate, undercladding, core, overcladding, 
second overcladding and passivation layer (Figure 10). 

23. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Krystyna Suchecki whose telephone number is (571) 272- 
2495. The examiner can normally be reached on regular working days and hours. 

24. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571) 272-2490. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

25. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
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information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




